Introduction
In February 2012, Maternal and Childhealth Advocacy International approached the Liberian Ministry of Health and the World Health Organization (WHO), proposing a collaborative partnership to reduce rates of maternal and neonatal mortality in Liberia. One aim was to address the shortage in doctors by training experienced midwives in advanced obstetrics. In October 2012, a formal partnership -including a pilot project training two experienced midwives -was established.
There are at least three reasons for the major shortage of doctors in Liberia. One is the armed conflict that ravaged the country between 1989 and 2003. Another is that more than three quarters of doctors trained in Liberia emigrate to practice elsewhere. 1 Finally, 184 health workers in Liberia died from Ebola virus disease in the 2013-2016 outbreak. 2 According to the ministry of health, only 117 doctors were available in the country in February 2015. 2 In 2012, the United Nations Children's Fund reported that Liberia had 990 maternal deaths per 100 000 live births, 34 neonatal deaths per 1000 live births and a lifetime risk of maternal death of one in 20. 3 The corresponding values reported in 2014 were similar: 990 maternal deaths per 100 000 live births, 27 neonatal deaths per 1000 live births and a lifetime risk of maternal death of one in 24. 4 In September 2013 -after a debate supported by the ministry of health -the Liberian Medical and Dental Council approved the provisional registration of the first two midwives to train as obstetric clinicians. The midwives' selection for this pilot study was based on their five to six years' experience in midwifery, the quality of their work in public health facilities and their performance on an internationally accredited threeday training course in emergency obstetric and neonatal care held in Liberia.
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Approach
Apprenticeship-based training in advanced obstetric care was undertaken in CB Dunbar Maternity Hospital, which lies in Bong county -a rural area of almost 9000 km 2 with a population of about 330 000. This hospital is the county's main provider of maternity care, caring for approximately 2000 deliveries per year -many seriously complicated by poverty and by delays in transfer from remote villages.
A curriculum was provided by Maternal and Childhealth Advocacy International 6 and education was led by a Liberian consultant obstetrician with support from two international obstetricians and a professor of paediatrics.
The education materials provided to the trainees and trainers included a practical manual 7 and pocket book 8 produced by Maternal and Childhealth Advocacy International, a manual of basic practical skills in obstetrics and gynaecology, 9 a manual on diagnostic ultrasound 10 and a textbook on surgical care. 11 Videos of maternal and neonatal care produced by the Advanced Life Support Group, Global Health Media, Maternal and Childhealth Advocacy International, Medical Aid Films and WHO were also used.
The training began in October 2013 -i.e. a few weeks after preregistration on 3 September 2013. The first three months consisted of a mixture of theory and practice, as outlined in the curriculum. 6 This foundation training covered knowledge of the anatomy of the female pelvis, basic surgical skills such as suturing, sterilization of instruments, hand washing and the proper use of gowns and gloves, maintenance of the operating Problem The shortage of doctors in Liberia limits the provision of comprehensive emergency obstetric and neonatal care. Approach In a pilot project, two midwives were trained in advanced obstetric procedures and in the team approach to the in-hospital provision of advanced maternity care. The training took two years and was led by a Liberian consultant obstetrician with support from international experts. Local setting The training took place in CB Dunbar Maternity Hospital. This rural hospital deals with approximately 2000 deliveries annually, many of which present complications. In February 2015 there were just 117 doctors available in Liberia. Relevant changes In the first 18 months of training, the trainees were involved with 236 caesarean sections, 35 manual evacuations of products of conception, 25 manual removals of placentas, 21 vaginal breech deliveries, 14 vacuum deliveries, four repairs of ruptured uteri, the management of four cases of shoulder dystocia, three hysterectomies, two laparotomies for ruptured ectopic pregnancies and numerous obstetric ultrasound examinations. The trainees also managed 41 cases of eclampsia or severe pre-eclampsia, 25 of major postpartum haemorrhage and 21 of shock. Although, initially they only assisted senior doctors, the trainees subsequently progressed from direct to indirect supervision and then to independent management. Lessons learnt To compensate for a shortage of doctors able to undertake comprehensive emergency obstetric and neonatal care, experienced midwives can be taught to undertake advanced obstetric care and procedures. Their team work with doctors can be particularly valuable in rural hospitals in resource-poor countries.
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theatre, postoperative care, the obstetric use of ultrasound and a basic understanding of obstetric anaesthesia. With the ultrasound, trainees were expected to learn to recognize malpresentations, placenta praevia and other possible problems that may make surgery difficult. At the end of the foundation period, the Liberian and international trainers used an objective structured clinical examination in obstetric anatomy and basic surgical skills to determine the trainees' progress. The trainees' practical skills were increased in the apprenticeship-based training that ran for two years -initially in parallel with classroom-based foundation training. Apprenticeship-based training consisted of a mixture of work experience -when the trainees undertook essential obstetric procedures and treated major complications of pregnancy and delivery -and training in systems of care and team working.
The trainees were given increasing levels of responsibility and involvement over time. At first, the trainees just assisted a senior doctor but, as time passed, they became the primary people undertaking the procedures, albeit always with a senior doctor in the hospital who could give advice or assistance. At this stage, a trainee would often be working with -and supervising -a junior doctor, a peri-operative nurse or at least one other midwife. As time passed, the trainees were given more independence. For example, they were allowed to perform caesarean sections either with someone who had not been trained to do the procedure or with someone who had been trained but played no active role in the surgery. At this stage, a senior doctor was always available to give advice but that doctor could be off-site -e.g. asleep at home -or working elsewhere in the hospital. Records of each procedure involving a trainee were kept in a paper logbook and on a tablet computer.
For quality control, there was continuous clinical assessment of the trainees and examination of the procedural logbook, case-based discussion, supervisor-observed experience and reflective practice forms.
At the end of two years, the trainees were given internships during which they are to continue their apprenticeship-based training for at least one year in Liberian hospitals, supervised by senior doctors. During internships, each trainee will undergo a period of observation -as she undertakes advanced procedures -by Liberian Medical and Dental Council officers, the main Liberian trainer and an international obstetrician. If these observers see evidence of adequate skills and knowledge, and if the trainees pass a final, written examination, trainees will receive a five-year licence to practice as obstetric clinicians in public hospitals chosen by the Liberian Ministry of Health.
Both trainees received their basic hospital salary throughout the project. They also received incentives of 150 United States dollars (US$) per month from Maternal and Childhealth Advocacy International during their apprenticeship, which increased to US$ 300 when they became interns. During their apprenticeship-based training, the two trainees were closely involved with hundreds of advanced obstetric procedures and the management of many serious complications of pregnancy or delivery ( Table 1) . The trainees participated -often in a leadership role -in the management of all activities within the maternity unit and helped to ensure that the labour and delivery wards and operating theatres were well organized, effective and safe (Box 1). They worked as part of the medical team on shifts of 48-72 hours, supported the senior doctors and helped to train junior doctors. Although there was considerable personal risk, the trainees and their Liberian trainers worked through the outbreak of Ebola virus disease. Support from the trainees -especially at night -helped to provide better sleep patterns for the hospital's doctors. Although many of the women treated by the trainees were seriously ill, none of them died. The trainees were involved in the successful resuscitation of Lessons
Results
Both
Rates of maternal and neonatal mortality in Bong county were documented. However, the potential impact of the training programme on these rates was difficult to evaluate because of the outbreak of Ebola virus disease. As the programme continues, its impact on mortality and morbidity should be easier to document.
Discussion
It appears that, before this pilot project, there was no formal training for midwives to undertake advanced surgical obstetric care. 12 The arguments as to why such training is needed in many rural areas of sub-Saharan Africa where there are few doctors and under special circumstances have been summarized elsewhere. 12 A year of negotiations was necessary before the Liberian Medical and Dental Council were willing -provisionally -to register the first two trainees. The delay reflected doubts from some doctors about the likely benefits. A senior doctor who began working with the two trainees halfway through their training was initially worried about whether midwives could ever safely undertake procedures such as caesarean sections. After a few weeks working alongside the two trainees, however, this doctor became convinced that this approach represents a necessary and effective way forward for rural hospitals in Liberia.
The Liberian Ministry of Health has now agreed to increase the number of obstetric clinicians in Liberia, via a second round of training. Another seven experienced midwives started training in October 2015 -together with two physician assistants with extensive experience in midwifery. Four of the new trainees come from a hospital in a remote county of Liberia where there is only one doctor undertaking advanced obstetric surgery. Once trained, some of these four trainees will return to work long-term in this hospital. ■ Lessons from the field 
Резюме
Обучение акушеров в Либерии передовым методам родовспоможения
Проблема Из-за недостаточного количества врачей в Либерии возможности оказания комплексной экстренной акушерской и неонатальной помощи ограниченны. Подход В рамках экспериментального проекта двух акушеров обучили передовым методикам родовспоможения и бригадному подходу к современному ведению беременности в больничных условиях. Продолжительность обучения составила два года, и обучением руководил либерийский акушер-консультант при поддержке международных специалистов. Местные условия Обучение проводилось в роддоме им. Данбара (CB Dunbar Maternity Hospital). В этом медицинском учреждении ежегодно принимают около 2 000 родов, многие из которых характеризуются осложнениями. В феврале 2015 года в Либерии находилось всего лишь 117 врачей. Осуществленные перемены В течение первых полутора лет обучения стажеры приняли участие в 236 операциях кесарева сечения, 35 процедурах ручной эвакуации продуктов зачатия, 25 процедурах ручного отделения плаценты, принятии родов при тазовом предлежании в 21 случае, 14 процедурах вакуум-экстракции, а также участвовали в ведении родов, в которых потребовалось лечение разрыва матки (4 случая), и родов при плечевой дистоции (4 случая), 3 процедурах гистерэктомии, 2 операциях лапаратомии для лечения разрыва плодовместилища при внематочной беременности и большом количестве процедур акушерского ультразвукового обследования. Стажеры также проводили лечение эклампсии или преэклампсии тяжелой степени в 41 случае, остановку массивного послеродового кровотечения в 25 случаях и лечение шока в 21 случае. Хотя изначально стажеры лишь оказывали поддержку врачам-специалистам, впоследствии по мере развития их навыков непосредственное руководство было заменено на косвенное и в итоге они проводили лечение самостоятельно. Выводы Чтобы компенсировать недостаток врачей, способных оказывать комплексную неотложную акушерскую и неонатальную помощь, можно обучить опытных акушеров передовым принципам родовспоможения и проведению соответствующих процедур. Их участие в бригаде врачей может быть особенно полезным в родильных домах, расположенных в сельской местности стран с ограниченными ресурсами.
Resumen
Formación de parteras en obstetricia avanzada en Liberia
Situación La escasez de médicos en Liberia reduce la disponibilidad de atención obstétrica y neonatal de emergencia completa. Enfoque En un proyecto piloto, dos pateras recibieron formación en procesos obstétricos avanzados y en el enfoque de equipo sobre la atención materna avanzada hospitalaria. La formación duró dos años y estuvo dirigida por un asesor obstetra liberiano, con apoyo de expertos internacionales. Marco regional La formación se realizó en el CB Dunbar Maternity Hospital. Este hospital rural se ocupa de alrededor de 2 000 partos al año,
Lessons from the field Training Liberian midwives in advanced obstetrics Obed Dolo et al. muchos de los cuales presentan complicaciones. En febrero de 2015, únicamente había 117 médicos disponibles en Liberia. Cambios importantes Durante los primeros 18 meses de formación, las alumnas participaron en 236 cesáreas, 35 evacuaciones manuales de productos de la concepción, 25 extracciones manuales de placentas, 21 partos de nalgas por vía vaginal, 14 partos de extracción por vacío, 4 reparaciones de desgarros uterinos, la gestión de 4 casos de distocia del hombro, 3 histerectomías, 2 laparotomías para rupturas de embarazos ectópicos y numerosas ecografías obstétricas. Las alumnas también se enfrentaron a 41 casos de eclampsia o preeclampsia grave, 25 de hemorragias posparto intensas y 21 de shock. A pesar de que al principio únicamente asistían a médicos, las alumnas fueron progresando de supervisión directa a indirecta y llegaron a realizar una gestión independiente. Lecciones aprendidas Para compensar la escasez de médicos disponibles para atención obstétrica y neonatal de emergencia completa, las parteras con experiencia pueden aprender a realizar procedimientos y medidas de atención obstétrica avanzada. Trabajan en equipo con médicos, lo que puede resultar especialmente valioso en hospitales rurales de países con pocos recursos.
